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In the Large Helical Device, the tang-
ential neutral beam (NB) injection is adopted in 
order to avoid the loss of fast ions trapped in the 
helical ripple. Then effective heating is realized 
in various experiments. However, it is predicted 
that the absorption efficiency of the NBI heating 
is also influenced by the toroidal drift motion of 
the injected beam particles in weak magnetic 
field (B<l T) operations such as high beta 
experiments. 
A low density target plasma (-1 0IS/m3) 
was produced only by injecting 2MW co- or 
counter-NB into a vacuum vessel pre-filled with 
neutral gas. Then the density of plasma rose up 
by strong gas puffing. In the case of weak field of 
less than 1 T, an initial plasma was build up by 2 
or 3 beam lines, and the stable plasma was sus-
tained by one beam line. The magnetic field axis 
Rax was set to be 3.6m or 3.75m. The plasma of 
an averaged electron density of 1. 8x 1019 /m3 was 
sustained by one beam line at a magnetic field of 
more than 0.75T in both magnetic axes. A strong 
breathing phenomenon happened in the case of 
B=0.5T and Rax=3.75m. The injection power 
was obtained by the electron density and the heat 
load of the NBI armor tiles. About 80% of the 
port -through power of the NB was trapped by the 
low density plasma (the direct drift loss was not 
considered in this estimation). So we compared 
Wp_ISS95 with the measured stored energy Wp 
as an evaluation of heating efficiency. Here 
Wp_ISS95 is an expected stored energy from the 
ISS95 scaling law. Figure 1 shows the enhance-
ment factor of stored energy defined by 
Wp/Wp_ISS95. In the case of Rax=3.6m and 
B<l T, the co-NB heating is good compared with 
the counter-NB. As the magnetic field became 
weak, the enhancement factor decreased acc-
ording to the prediction. A tendency that the 
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Fig. 1 Enhancement factor~jJ) plasma stored energy. 
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improvement decreases at a high magnetic field 
of 2.8T was observed, and the reason was not 
understood. In the case of Rax=3. 7 5m, the 
enhancement factor of the co-heating was almost 
the same as that of the counter-heating. A dec-
rease of the enhancement factor was not observed 
in a low magnetic field of 0.75T. We also 
observed a tendency that the enhancement factor 
decreases at 2.64T,which is similar to that at Rax 
3.6m. Figure 2 shows the heating efficiency 
estimated by using the orbit following calcu-
lation. In this calculation, the particle which came 
out outside p= 1 is specified as a loss particle. In 
the case of the co-injection, the rate of the beam 
existence decreases greatly at a low magnetic 
field. Since the electron density is low, the 
absorption of the beam occurred in the central 
part of plasma. Then loss of the particle is large 
on the ion orbit which spread outside. It may be 
suggest this result that a large radiation loss was 
observed by bolometer measurement in the case 
of B=0.75T, Rax=3.75m and co-NB heating. So, 
the co-NB heating is more sensitive to the mag-
netic axis change than the counter-NB. Figure 3 
shows the Wp and predicted stored energy, which 
was calculated by the ISS95 scaling low including 
the heating efficiency in the case of 2MW NB 
injection. It is found that the confinement of co-
injection and Rax=3.6m is good, but the 
confinement degradation occurred in the high 
field aa.~ Rax=3.75m. 
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Fig. 2 Heating effiCiencyBes~Jjated by the pursuit 
calculation of the fast ion. 
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FIg. 3 Companson 0 measured Wp (CIrcle and tnangle) 
and predicted Wp (lines) by using heating efficiency. 
